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Parametric Daylighting Tools 
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Schedule/Fee 

Engineering/Energy Modeling 
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Schedule/Fee 

Engineering/Energy Modeling 
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Schedule/Fee 

Engineering/Energy Modeling 

Do more for less 
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PAST PAST - PRESENT PRESENT - FUTURE 
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Parametric 

Model 

Input Parameter 

Input Parameter 

Input Parameter 

Output 

Parametric Model 
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Ladybug 

DIVA 

Honeybee 

Parametric Modeling Programs 
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Ladybug 

DIVA 

Honeybee 

Parametric Modeling Programs 
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http://www.food4rhino.com/project/ladybug-honeybee?ufh 

Honeybee: Developed by Mostapha Sadeghipour Roudasri 

Grasshopper for Rhino 
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Automate Model Making 
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Calculate multiple iterations 
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Analyze generated data 
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Validation Workflow 

Design 

Model 

Calculate 

Analyze 
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Parametric Workflow 

Model 

Calculate 

Analyze 

Parametric Model Iterative Analysis Informed Design 
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Explore Optimize 
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DC Water Headquarters 
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DC Water - Site 
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Iterative Parametric Daylighting Model 

9’6” 

60’0” 

50’0” 

Conditions: 
80% refl ceiling 
50% refl wall 
67% VLT window 

2’6” 

8’ x 8’ cubicle 
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Parameter 1: 
Cubicle Height 
(5’9”, 4’0”, 2’6”) 

Parameter 2: 
Cubicle Reflectance 
(70%, 50%, 30%) 

Iterative Parametric Daylighting Model 
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Parameter 1: 
Cubicle Height 
(5’9”, 4’0”, 2’6”) 

Parameter 2: 
Cubicle Reflectance 
(70%, 50%, 30%) 

Parameter 3: 
Inner Floor Reflectance 
(20%, 10%) 

Parameter 4:  
Outer Floor Reflectance 
(35%, 20%, 10%) 

Iterative Parametric Daylighting Model 
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Output Metrics: 

 

Avg DA300lux 

Avg cDA300lux 

sDA300lux 

UDI > 2000lux 

Input Parameters: 

  

Cubicle Height 

Cubicle Reflectance 

Inner Floor Reflectance 

Outer Floor Reflectance 

Iterative Parametric Daylighting Model 
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Iterative Parametric Daylighting Model 
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Analysis of all possible combinations of input parameters 

Input Parameters 

All iterations displayed 

Single option selected showing input parameter values 

Output Metrics 
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Analysis of all possible combinations of input parameters 

Input Parameters 

All options shown: 30” cubicle=blue, 48” cubicle=purple, 69” cubicle=red 

Output Metrics 
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Analysis of all possible combinations of input parameters 

Input Parameters 

All options shown: 30% cubicle LRV=blue, 50% cubicle LRV=purple, 70%” cubicle LRV=red 

Output Metrics 
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30” cubicle height 
• sDA300lux = 65% 

• DA300lux avg = 62% 

• cDA300lux avg = 81% 

• UDI>2000lux avg = 14% 

 

Effect of cubicle design and materials on daylight levels 

Input Parameters 

30” cubicles shown: 30% cubicle LRV=blue, 50% cubicle LRV=purple, 70%” cubicle LRV=red 

Output Metrics 
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48” cubicle height 
• sDA300lux = 37% 

• DA300lux avg = 36% 

• cDA300lux avg = 58% 

• UDI>2000lux avg = 7% 

 

Effect of cubicle design and materials on daylight levels 

Input Parameters 

48” cubicles shown: 30% cubicle LRV=blue, 50% cubicle LRV=purple, 70%” cubicle LRV=red 

Output Metrics 
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69” cubicle height 
• sDA300lux = 23% 

• DA300lux avg = 23% 

• cDA300lux avg = 40% 

• UDI>2000lux avg = 3% 

 

Effect of cubicle design and materials on daylight levels 

Input Parameters Output Metrics 

69” cubicles shown: 30% cubicle LRV=blue, 50% cubicle LRV=purple, 70%” cubicle LRV=red 
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Solar Gain Analysis 
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Solar Gain Analysis 

12:00 

18:00 

6:00 

0:00 

24:00 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Cooling Mode Heating Mode Shoulder Period 
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12:00 

18:00 

6:00 

0:00 

24:00 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Cooling Mode Heating Mode Shoulder Period 

GenCumulativeSky 

Solar Gain Analysis 
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Solar Gain Analysis 
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View: 1 0 0 %  

Net Gain: 1 0 0 %  

Bad Solar: 1 0 0 % 

Good Solar: 1 0 0 %  

Glare Potential: 1 0 0 %  
 
 

View: 1 3 2 %  

Net Gain: 1 0 3 %  

Bad Solar: 1 1 9 % 

Good Solar: 1 3 1 %  

Glare Potential: 4 4 %  
 
 

View: 1 5 3 %  

Net Gain: 1 1 5 %  

Bad Solar: 1 3 1 % 

Good Solar: 1 4 3 %  

Glare Potential: 4 4 %  
 
 

View: 1 5 7 %  

Net Gain: 7 1 %  

Bad Solar: 9 3 %  

Good Solar: 1 0 8 %  

Glare Potential: 3 4 %  
 
 

View: 1 5 7 %  

Net Gain: 5 4 %  

Bad Solar: 7 8 %  

Good Solar: 9 5 %  

Glare Potential: 3 4 %  
 
 

Solar Gain Analysis 
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Solar Gain Analysis 
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PATAC Dome 
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PATAC Dome 
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PATAC Dome 
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PATAC Dome 
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PATAC Dome 
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Use z-axis to study runs with 
similar genomes (parameters) 
to the one selected 

 

PATAC Dome 
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Parametric Workflow 

Model 

Calculate 

Analyze 

Parametric Model Iterative Analysis Informed Design 
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• 3 and 5-phase calculation 

approaches could simplify 

and accelerate analyses.  

• Parametric modeling could 

compute BTDFs and apply 

them as needed.  Libraries 

of BTDFs may also be useful 

• Better integration with 

energy modeling programs 

• Expanded shade control 

capabilities 

 

Parametric Model Iterative Analysis Informed Design 

Engaging Radiance for a parametric workflow 

• Reduce calculation times 

• Reduce redundant 

calculations 

 

• Design Team workflows 

need better integrate 

engineering and design. 

• Allocation more fee to 

conceptual and 

schematic stages of 

design. 

• Education 

 

 



CFS 

Geometry 

Parametric Model 

genbsdf 

CFS data from Database 

XML file rcontrib 

gendaymtx 

dctimestep 

Incorporating BTDFs  

Notes: 
1. CFS (Complex Fenestration Systems) can either be geometric elements like blinds 

       or material descriptions like fritted glass. 

2.   The XML file  
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3 Phase and 5 Phase integration 

I3ph = VTDS 

 

View Matrix : Calculate if room geometry is changed 

Transmission Matrix: Calculate if glazing or shading system is changed 

Daylight Matrix: Calculate if building orientation or external geometry is altered. 

Sky Matrix: Calculate if sky model is changed 

 

 

 

 

In a parametric workflow each run of calculations is likely to have a one or more variable parameters with rest of the 

details remaining constant. Redundancy can be minimized by calculating the matrices on a need basis.  

 

For example, if different shading systems are being evaluated, View Matrix, Daylight Matrix and Sky Matrix will remain 

the same for each run and only Transmission Matrix needs to be calculated in each time. 


